T he Department of Veterans Affairs (VA), following national guidelines, 1 mandates annual screening for depression for all veterans receiving primary care. Between 4% and 9% of Veterans are newly diagnosed with depression each year, 2 yet not all veterans with depression are receiving treatment. One study of VA primary care patients found that 44% of those with depression symptomatology were neither diagnosed nor treated. 3 In primary care, the availability of new medications, such as selective serotonin reuptake inhibitors, make it easier for primary care physicians to treat depression, 4 and combining medication with cognitive behavioral therapy has shown to be more efficacious in treating depression than 1 treatment alone. 5 However, previous research has determined that many patient-centered barriers and beliefs are the most significant barriers to receiving depression care. 6, 7 Healthcare Effectiveness Data and Information Set (HEDIS) measures are one way in which health care systems determine whether or not patients are receiving appropriate care, including for depression. The VA adopted 2 HEDIS measures to assess for appropriate depression treatment: (1) optimal practitioner contact, defined as at least 3 outpatient mental health follow-up encounters within the 84-day acute phase period from diagnosis; and (2) effective medication coverage, defined as continuity of antidepressant medication treatment during 84 of the 114 days from the index diagnosis date or index prescription date. 8 We aimed to examine veterans' illness perceptions of depression and its treatment at the beginning of a new depression episode, as required to meet HEDIS guideline-concordant treatment, to determine whether or not "illness perceptions" predict treatment utilization.
We used the Self-Regulation Model of Illness Behavior (SRM) 9 as a potential conceptual framework for understanding how patients' perceptions of depressive symptomatology may determine their receipt of treatment. [10] [11] [12] The SRM posits that 7 commonsense perceptions of an illness (identity, cause, consequences, timeline, cure/control and coherence beliefs, and emotional responses to symptoms) shape the selection and performance of coping procedures, including the decision to obtain or not obtain medical treatment. Because the SRM was developed as a conceptual model based on self-regulation theory, the Illness Perceptions Questionnaire-Revised (IPQ-R) was developed to assess and quantify these SRM aspects of illness perceptions. 13 These components of illness perceptions mapping on to the SRM inform whether a person perceives depression as a health threat. A diagnosis stage is not included in the model, as the model is specifically about patients' illness beliefs.
Our hypothesis was that veterans who perceive depression as a health threat would be more likely to receive guideline-concordant depression treatment, as measured by 2 HEDIS depression measures adopted by the VA, 8 3 months after a positive screen than veterans who do not perceive depression as a health threat. As only patients' perceptions of illness are examined through this quantitative measure of illness perceptions, we also collected chart review data of providers' notes regarding patients' understanding of depression and treatment decisions, and objective treatment utilization data. We synergistically connected a quantitative survey of illness perceptions with qualitative information collected using a content analysis method from providers' notes in electronic medical records to form a greater awareness of how veterans' illness perceptions and provider' views of patients' perceptions impact depression treatment utilization. 14 
METHODS

Study Setting
Veterans from 3 VA primary care settings in the US Northeast with a primary care mental health integrative clinic in place to enhance veterans' access to behavioral services and treatment, including depression, 15 formed our sample. All study procedures were approved by each facility's Institutional Review Board. A certificate of confidentiality from the National Institutes of Health was obtained to protect veterans' health information.
Study Eligibility Screening
As an initial screening for study eligibility, we extracted information weekly from May 2009 through June 2011 from the local electronic database at each of the participating sites to identify veterans' who had positive screens for depression and for whom this was a new episode of depression. A positive depression screen was based on the annually mandated Patient Health Questionnaire-2 (PHQ-2) 16 or PHQ-9, 17 if no PHQ-2 score was available, administered in the clinic. Severity scores range from 0 to 6 on the PHQ-2 and 0 to 27 on the PHQ-9. Veterans with scores of 3 or higher on the PHQ-2 or 10 or higher on the PHQ-9 were potentially eligible for our study, subject to further criteria as noted below. A waiver of HIPAA authorization allowed a study staff member to access the previous week's PHQ-2 and PHQ-9 (if available) scores from primary care clinics to identify veterans with positive screens. Two members of the study team then reviewed those veterans' electronic medical records to determine whether the veteran had (1) previously screened positive for depression in the past 12 months or (2) been prescribed any antidepressant in the previous 12 months. If neither of these exclusion criteria were present, indicating that this was a new episode of depression, the veteran was eligible for the study.
Survey Procedure
Eligible veterans were sent an invitational letter signed by the site's clinical investigator to inform them of the study and to invite them to participate. We received a waiver of documentation of written informed consent for completing the questionnaire. If the veteran did not wish to participate, he or she was instructed to mail back the prepaid, opt-out postcard. If this postcard was not returned within 10 days, a questionnaire with an enclosed, stamped addressed envelope was mailed to the veteran. A reminder letter was sent if the questionnaire was not received after 10 days. After another 10 days, study staff began telephoning veterans at home to remind them to return the survey. 18 Up to 3 telephone messages were left for each veteran called. Once a questionnaire was received, the veteran was enrolled in the study.
Questionnaire Items
IPQ-R
The IPQ-R 13 is a widely used, 90-item quantitative measure to assess the 7 SRM components. Each item is measured on a 5-point Likert type scale with dimensions of strongly disagree, disagree, neither agree nor disagree, agree, and strongly agree. IPQ-R questions specific to depression were used in this study. 10 High scores represent a "health threat," consisting of strongly held beliefs about the number of symptoms attributed to depression (identity), causal beliefs (cause), the chronicity of depression (timeline), the negative consequences of depression (consequences), positive beliefs about the controllability of depression (cure/ control), a personal understanding of depression (coherence), and a greater emotional response such as worry, anger, or fear (emotional response). Identity questions examine the label of an illness and the symptoms that the patient views as being part of the disease, such as questions asking if the respondent is "feeling sad, blue or down in the dumps." Cause questions ascertain personal ideas about etiology that may include simple single causes or more complex causal models. For example IPQ-R question inquires "the loss of a significant relationship caused my symptoms." Timeline questions explore how long the patient believes the illness will last, such as "the symptoms of my illness change a great deal from day to day." How one recovers from, or controls, an illness is the focus of the Cure/Control questions, an example being "there is very little that can be done to improve my symptoms." Consequence questions are about the expected effects and outcomes of an illness. One IPQ-R item states "my symptoms cause difficulties for those who are close to me." Asking respondents who well understand an illness or symptoms form the Coherence questions. One example involves asking respondents to indicate their strength of agreement or disagreement with "I don't understand my symptoms." Emotional response questions assess the emotions generated by the illness and symptoms, such as "my symptoms do not worry me."
In many studies that have used the IPQ-R, factor analyses have determined that scale questions assessing specific SRM components become further divided into subscales, such as 3 subscales of personal control, treatment control, and external control for questions used to assess the SRM Cure/Control component. 13 Thus, factor analysis to determine subscales from these 90 questions was undertaken in this study (see the Data analysis section).
Demographics
Participants' age, sex, race/ethnicity, education, employment status, and treatment for depression in the past 5 years were assessed in the mailed questionnaire. 19 For patients who did not complete the questionnaire, we collected sex and race/ethnicity data from chart reviews, if available. Research has shown that past treatment behavior often predicts future behavior. 20 As we were not able to determine the objective treatment data beyond the past 12 months according to a chart review, we asked veterans to complete a self-reported yes/no question about whether or not they received any treatment for depression from a VA or a non-VA provider in the past 5 years before the 12-month inclusion period.
Treatment Utilization
Treatment for depression, which corresponds to receipt of treatment in the SRM, was measured using the 2 HEDIS measures adopted by the VA, as described earlier. We recorded whether depression treatment received was guidelineconcordant or not for each veteran patient, according to both optimal practitioner contact and effective medication coverage measures. For those who did not receive guidelineconcordant treatment, we tracked the amount and what kind of treatment they receive, if any at all ( Table 2) .
Treatment utilization was determined from providers' notes and diagnosis codes in medical records and extracted using a checklist that was piloted by 1 clinician and 1 nonclinician investigator (Table 1) . After pilot testing, 1 investigator reviewed each veteran's electronic medical record to answer the 8 checklist questions. Two investigators allocated veterans to one of the 2 treatment groups (guideline-concordant or not) for each of the HEDIS measures based on answers to these checklist questions. The third, clinical investigator reviewed the treatment categorization decisions by the first 2 investigators. If changes were determined based on this third review, they were reached through consensus and discussion. Providers' notes about veterans who did not receive any treatment were collected in a Microsoft Access database for further qualitative analysis to examine providers' reasons about why veterans may not have received any depression treatment.
Data Analysis: Quantitative
We carried out our quantitative analyses in 2 phases. First, rather than use individual 90 IPQ-R scale items as predictor variables in our models, we conducted factor analyses to form subscales of collections of items. Each subscale was assessed for reliability using Cronbach a. 21 Once subscales were formed, we fit a logistic regression analysis to model predictors of receiving HEDIS guidelineconcordant treatment, with the IPQ-R subscales, age, sex, self-reported past depression treatment, and PHQ-2 scores as a proxy for depression severity, as predictors, along with VA primary care site-specific random effects. In 5 cases where only a PHQ-9 score was available, we imputed the mean average of the PHQ-2 and used that score (4.4) in the logistic regression models. To check for multicollinearity, we computed variance inflation factors for each predictor in the model 22 and checked whether any were >10, a conventional threshold above which collinearity is considered problematic. All analyses were conducted using the SAS statistical package; the factor analyses were performed using PROC FACTOR, and the random effects logistic regressions were implemented in PROC GLIMMIX. Intraclass correlations were computed through an approximation method to determine whether variations in receipt of guideline-concordant treatment varied by VA site. 23 Data Analysis of Chart Narratives From "No Treatment" Group Two analysts used conventional content analysis to examine providers' notes from veterans' electronic medical records, to determine documented reasons a veteran may not have received treatment. In conventional content analysis, coding categories are derived directly from text data to describe a phenomenon. 24 Providers' notes about "no treatment" veterans were read and examined independently and then categories were created through a discussion process. Where possible, these emergent categories were mapped onto the IPQ-R domains.
RESULTS
Weekly reviews of electronic medical record data across the 3 VA sites resulted in identification of 839 positive depression screens for new episodes of depression ( Fig. 1 ). Of the 271 veterans who completed a questionnaire, 92 (34%) received HEDIS guideline-concordant depression treatment, 51 (18.8%) received depression treatment that was not guideline-concordant, 10 (3.7%) received mental health treatment that was not specifically for depression, and 118 (43.5%) did not receive any treatment in the 3 months following a positive depression screen ( Table 2) . Conducting additional chart reviews to 6 months postpositive depression screen did not alter these proportions significantly. Veterans who did not complete the questionnaire (n = 555) were mostly white and male. Women accounted for 16 of these veterans, 3 were Latino, 3 were African American, 2 were of other race/ethnicity, and 28 did not have their race or ethnicity recorded in the medical record. Table 3 lists the individual subscale means, SDs, and percent missing data by treatment groups and Cronbach a scores for each of the 21 IPQ-R subscales representing 7 SRM domains resulting from the factor analysis of the 90 items measuring illness perceptions of depression. The main IPQ-R components of identity, cause, timeline, and cure/ control were further subdivided into subscales, whereas the main components of consequence, coherence, and emotional response remained single scaled. Most scales were internally consistent with Cronbach a's substantially above 0.70. Missing data were low. Table 4 presents the random effects logistic regression model predicting HEDIS guideline-concordant depression treatment by IPQ-R subscale, age, sex, self-reported past treatment, and PHQ-2 score. Veterans who perceived that their symptoms were unrelated to depressed mood, who believed that they personally could control their depressive symptoms (personal control), who perceived their symptoms as coming and going (cyclical timeline), and who attributed the cause of their depressive symptoms to family problems were less likely to receive guideline-concordant treatment 3 months after a positive depression screen. However, veterans who felt that control of their symptoms was not up to them (external control) were more likely to receive guidelineconcordant depression treatment 3 months later. These results were upheld even with the significance of covariates such as self-reported past depression treatment in the past 5 years. The intraclass correlation of 12.4% indicated that variation in the 3 VA sites accounted for a moderate amount of variation in depression treatment outcomes (Table 4 ).
Qualitative Results From Chart Narratives Among Veterans Who did not Receive Treatment
Six categories of providers' documented reasons were derived from the content analysis to examine providers' viewpoints on why 118 veterans did not receive any treatment in this study: (1) veteran refused treatment (n = 44, 37%); (2) no treatment referral was made (n = 32, 27%); (3) provider did not mention positive depression screen to veteran (n = 20, 17%); (4) veteran cancelled or was a no show to treatment session (n = 13, 11%); (5) veteran denied having depression (n = 5, 4%), and (6) no follow-up occurred with veterans after discussion of treatment (n = 4, 3%).
A veteran was classified as having refused treatment when a note such as the following was documented in the electronic medical record:
"states due to life changes, has started to feel depressed; states has financial stressors as well. Feels bored, loss of job and goal in life has also caused depression. Pt [sic] refuses treatment at this time."
These reasons for refusing treatment may be related to the patient's perception of the cause of depression, one of the SRM components. To indicate that a provider did not refer a patient for further treatment, a note stated that "patient not clinically depressed" or "patient does not require further Tx [sic] at this time," suggesting that a conversation about the positive depression screen had taken place and that the provider and patient had decided that further treatment was not warranted.
Evidence that no follow-up occurred after the positive screen is when a discussion about depression is noted, but no further information on the veteran's treatment for depression appears in any part of the electronic medical record. If a patient denied his or her depression, a provider note stated, as an example:
"he has been fatigued, excess sleep, anhedonia; lives with his son here. His foot pain is mild and not contributing to lack of interest in doing things. He does not think he has depression."
These notes suggest that during the patient-provider conversation about depression, the patient was attributing symptoms of depression to other factors such as fatigue and pain. This aspect of labeling depressive symptoms as indicative of physical pain or functioning is part of the SRM component of identity and is measured by several subscales in the IPQ-R. When a patient cancelled or was a no show at referral appointments, an example provider note was as follows:
"Patient screened in [Primary Care Behavioral Health] upon referral from PCP [sic] to talk to someone about stress. Pt [sic] wasn't interested in setting up any more appointments, despite staff contacting him over phone twice."
The mention of stress again may be related to the SRM components of cause and identity, which, according to this provider's note, were part of the dialogue between provider and patient.
DISCUSSION
This study found that some illness perceptions of depression are predictive of veterans' receiving HEDIS guideline-concordant depression treatment in the 3 months after a positive depression screen, and that providers' notes about veterans who did not receive treatment often reflected these same illness perceptions. These results provide empirical evidence for our hypothesis, that veterans who perceive depression as a health threat would be more likely to receive guideline-concordant treatment 3 months after a positive screen than veterans who do not perceive depression as a health threat.
How Providers can Benefit From Understanding Patients' Perceptions of Depression
These results provide high validity of the SRM as a logic model for helping clinicians and organizational leaders conceptualize how veterans understand depression and its treatment and the types of constructs that should be part of patient-provider discussions to fully involve veterans in decisions about depression care. Specific IPQ-R scales of depressed mood, cyclical timeline, personal and external control, and family as the cause of depression predicted veterans' receipt of guideline-concordant depression treatment. When veterans did not think that their symptoms were indicative of depressed mood but rather gave some other label to their symptoms, they were less likely to receive guideline-concordant treatment. Discussing aspects of depressed mood (such as irritability, bowel pain) may help patients correctly identify their symptoms as depression. For patients whose depressive symptoms are cyclical in nature, they may believe that relief is anticipated, which may be one reason why seeking treatment for depression is perceived as unnecessary. Increasing patients' understanding of the timeline of depressive symptoms may help them make informed decisions about seeking depression treatment.
When patients' perceived that they have personal control over their symptoms, they were less likely to seek or receive guideline-concordant depression treatment. It is possible that these patients believed that they have the ability to conquer depression on their own. Conversely, patients who believed that something else-an external sourcecontrols depression, they were more likely to receive guideline-concordant depression. Patients who perceived this may have tried treating depression on their own (personal control) and did not succeed. This is not known from the current study, but is a potential avenue for future research, to explore this mechanism of action. Patients who reported that their family issues caused their depression were less likely to receive guideline-concordant treatment. In these situations, it is possible that patients felt that if they achieved relief in their personal life, they would be rid of these depressive symptoms. Provider notes also indicated this. It is true that not all positive depression screens will result in a diagnosis of depression 16 ; however, it is important for patients and providers to discuss what true causes of depression might be and what other causes may be aggravating symptoms, so that patients can have a fuller understanding of depression etiology.
Our findings can inform different ways of thinking about the types of interventions needed to encourage veterans' greater uptake of depression treatment. Identifying how to tailor information to patients based on their specific illness perceptions of depression will be important for providers when trying to encourage greater uptake of treatment. In addition, these tailored discussions may provide insight into patients' readiness to seek treatment, a concept not assessed in our study but is likely related to illness perceptions, contextual barriers such as unemployment and access, and decisions to seek treatment. 25, 26 A limitation of our study is the use of HEDIS measures to determine quality depression treatment. Researchers have shown that using HEDIS depression indicators to predict clinical improvement in depression outcomes is a difficult accomplishment. 27 Another limitation of this study is that it involves veterans only from the US Northeast, and therefore it is possible that other illness perceptions may play a role in veterans' treatment utilization in other parts of the country. However, our study highlights the importance of acknowledging and discussing veterans' illness perceptions about the severity and cause of symptoms, its controllability, and beliefs about how long depression and its symptoms as one way to facilitate uptake of treatment. 
